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SPONTANEOUSLY BEATING NEONATAL RAT HEART MYOCYTE 
CULTURE - A MODEL TO CHARACTERISE ANGIOTENSIN H . 
A T i RECEPTOR AUTOANTIBODIES IN PATIENTS 
WITH PREECLAMPSIA 

/ 

.^Spontaneously beating cultured neonatal rat"cai:diomyojcyt6s- are a very useful jpodel to 
investigate action of autoantibodies. Research-about fii -adrenoceptor autoantibodies ware 
already reported by WajQukai et aL 5 200 L This report is On AagiotensinII(ATi) receptor 
autoantibodies in preeclamptic women- Preeclampsia is a disorder that is recognized, due to 
increase blood pressure that can cause maternal and fetal mortality. Dechend et $L, 2000 were 
fortunate to demonstrate the manifestation of agonistic antibodies to angiotensin ATi 
receptors prevalent in preeclamptic women- Activation of the AT X receptor by agonistic 
autoantibodies could explain xnany of the pathophysiological features of preeclampsia. 
Findings of Wallukat et al>, 1999 revealed that immunoglobulin fractions and affinity purified 
antibodies from preeclamptic women could stimulate the AT) receptor of cultured 
cardiomyocytes. The addition of Losartan (IfiM) decrease beats per minute. By neutralization 
experiments te could be demonstrated that IgG subclass 3 are responsible fbr increase of 
beating frequency. - • 

According to these; findings we developed an enzyme linked immunoassay for 
detenriination of Angiotensin II ATx receptor autoantibodies (ajad~ATi « AAB) , 
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First, peptide solution© cosseeposaiing to the amino add sequence of the second loop of me 
human ATj receptor (Sm 198671, lOOug/mJ) were incubated with Anti-ATi-AAB (1:1; v/v) 
for 1 hour at 4 Q C. Anti»ATi=AAB's were prepared by ammonium sulphate precipitation from 
spoil fluids (blood and isotonic salt solution) during birth. These samples were more 
concorfrsted than pure serum probes. Second this mixture was incubated with washed 
streptavidin coated magnetic particles fi>r 1 how at 4°C> ThM, to remove IgG-pcptide 
mixture magnetic particles were washed three times with wash buffer (20mM potassium- 
phosphate buffer, 0.15M NaCl, pH 7.5). Removal of soh&ion or wash can be easily performed 
by using a magnetic concentrator (Dynal)- Unspacific binding sftes wer© blocked with 1 % 
bovine serum albumin in wash buffer- Fourth, Magnetic particles were incubated with anti- 
human IgG 5 horse radish peroxidase labeled antibody solution (1 : 200, 1 hour, room 
temperature) . Fifth, the particles was treated with standardized ready to use solution TMB 
(Tebrarnethylbenzidine) &r 30 man at room tecagpsraiure in the dark. The color reactions 
(bhie-green) were stopped with CLIN HCI (yellow-orajige). Optical densities were measured 
in a microplate reader (AnthosHTII) at 492 nm (reference filter 620 nm). Results are 
summarised in Table 1 • 

The same peptide of the human ATi receptor (Sm 1986/1) was used for purification of Anti- 
ATi-AAB's. IgG solutions were mixed with peptide solution (lOOpg/ml, 1 :1; v/v) and 
incubated one hour at 4°C Three times washed Stoeptavidin coated magnetic particles (300 
u,Q were added. Particles were collected by magnetic concentrator. Supematants were 
carefully removed and stored in ice. Magnetic particles were three times washed and stated by 
3 M Potassium thiocyaaate solution for IS mm at room temperature. After magnetic 
concentration, solutions were carefully removed along with the first supernatant dialyzed 
against NaCl (0,9%) phosphate buffered solution. After 5 change* within 3 dsg«s protein 
content were detennmed by optical density (280 mm). The dtfomottopie effect of 




supernatant and eluat were wgistrated on primary cultured neonatal rat cardlomyocytes 
(bioassay) with the computer imaging system (IMAGOQANT). Table 2 shows 
the reproducibility of the purification method Six of six purified Anfl-ATfAAB's 
showed me increase of beating frequency/mm (> 24.4). In contrast , cultures treated 
with supernatant exert no of moderate changes of the beating frequency (<I 0.0 ). 

The procedure of cohnmunoprecipitetion of ATi receptor was similar to the method 
of Bi-Adrenoceptor (Wallukat2001). The differences are: lysed membranes of 
transfected CHO-cells (Couchon 1997) were used for coimmunoprecipitataon. Lysed 
membranes should be freshly prepared. Proteins were identified by an antibody 
directed against a peptide with the sequence of the N-terminal part of ATI -receptor 
produced in rabbit (Nl 0, 1 : 100, Santa Cruz) and detected by Western blot and ECL 
system with anti rabbit IgG peroxidase conjugates (1 :10.000,Sigma). Figure, 1 shows 
results of Western blot One band (molecular weight > 40.0 kDa) could be accurately 
detected using internal positive samples (lysed membranes of transfected CHO cells 
and human placenta tissue). In former experiments (Neiehel, unpublished data) this 
band could be blocked by the peptide, which were used for production of N10 
fBtibodies. This band was missed in pure sepharose probes and superaatamts of 

purification experiments. 

Our results indicate the usefulness of the computer imaging uystem IMAGOQUANT to 
detect increase of beats/mm by ATi-AAB's in patients with preeclampsia. Enzyme linked 
inunnnoassay should be tested with sera of preeclampsia patients and healthy donors. Purified 
ATi-AAB's can be used for further investigation of pathogenesis of preeclampsia. 



TABLE 1 

MEASUREMENT OF AT. AUTOANTIBODY BYENZYME-U 



IMMUNOASSAY 



IgG 



Optical density (OD, 492am) 



HeaJfoy (Controls) 
Preeclamptic woman 


3 


0.036-0.069 


positive 


15 


0.071-0.786 


negative 


4 


0.021-0.069 



TABLE 2 



INFLUENCE OF SUPERNATANTS AND ELUATES OF MAGNETIC PARTICLES 
ON BEATING FREQUENCY OF CULTURED NEONATAL RAT CARDJOMYO C YTES 



Patient/ 
Date of exj 


Probes 
jerimeut 


OD 


p.g/rol 


Bio assay (Inc 
1:100 


cease of beats 
1 :50 


i /mm) 
1:20 


D. 

3-19-2 


Smseraat. 


4.300 


3071.4 


6.0 ±0.0 


6.0 ±0.0 


10.0±1.6 




Ehiat 


0.086 


61.4 


12.8 * 1,6 


27.6 * 2,0 


34.4 ±1,2 


D. 

5-27-02 


Supemat. 


6.820 


4871.4 


-L6±6.8 


4.0*1.2 


6,4 ± 1.2 




Ehiat 


0.033 


23.6 


12.1 ±2.4 


18.9 ±0,5 


24.5 ± 0.8 


D. 

6-03-02 


Supesnat 






3.3 ± 0-8 


3.2 ±0,8 


4.7 ±1.6 




Ehiat 


0.104 


743 


11.1 ±1.2 


15.2*2.0 


33.9*2.0 



± SD of the mean 




LEGENDS 

Figure 1: Western Wot of eoiniiminopfecj^itation of Angiotensin ATj recepcof 
Lanol ProteiitA^sepWjse; 2 preeclamptic p$l&eat D. "without purification; 3 
eluate;4 superoataat ; 5 CHO lyaed meiribranes; 6 placenta lysed tissue. 
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Claim 

1. Method for determination* of Angiotensin II ATVreceptor 
autoantibodies comprising the steps 

- incubation of a Anti-ATi-ABB with a peptide solution 
corresponding to aminoacid sequence loop of a human ATI 
receptor, whereby a- mixture is obtained; 

- incubation of the mixture with streptavidin coated magnetic 
particles, 

- incubation of the magnetic particles with anti -human IgG 
peroxidase labeled antibody solution, whereby a solution is 
obtained, 

- treatment of the solution with Tetramethylbenzidine, whereby 
a colo.r reaction occurs, 

- detection of the color reaction. 



